Summary. The 
Introduction
Bovine spermatozoa produced in the testes pass into the epididymides where they mature and remain until ejaculated. Sperm output, defined as the number of spermatozoa collected by means of an artificial vagina, may vary according to libido, pre-ejaculation stimulation, collecting technique, fitness, frequency of collection and rate of sperm production (Hale & Almquist, 1960) . The relationship between sperm production and sperm output is not a simple one. The extragonadal reserves can be affected by leakage into the urine, absorption and masturbation, and ejaculation. For optimal usage of resources, leakage clearly should be reduced to a minimum (Almquist & Amann, 1961) and sperm production and output by ejaculation should be at a maximum for bulls used in artificial insemination (AI) programmes. Attempts to identify predictors of sperm output have been reported in the literature. Amann & Almquist (1962) found a high correlation between sperm production and the weight of the testes, and testicular weight has been reported to be closely correlated (+0-53) with the scrotal circumference in the Uve animal (Willet & Ohms, 1957) . Testis measurements generally were positively correlated with the output of spermatozoa obtained by frequent ejaculation (Boyd & VanDemark, 1957; Almquist & Amann, 1961; Adrich, 1976) . VanDemark & Maager (1964) noted a positive correlation between scrotal circumference and liveweight, especially in bulls over 18 months of age, although Amann (1970) was later unable to repeat this finding. Using wither height as an indication of body size, Hahn, Foote & Seidel (1969) found that generally there was a low correlation, below +0-39, with testis size, indicating that larger, faster growing bulls did not necessarily have larger testes than did smaller bulls of the same age. However, a high correlation was found between sperm output and testis size in younger animals (+0-81), although it declined with age.
The rate of production of spermatozoa has been shown to vary not only with age but also with season and management (Lodge & Salisbury, 1970; Coulter & Foote, 1976 ); breed differences have been noted by Coulter, Larson & Foote (1975) . Nevertheless, Foote, Hahn & Larson (1970) A cubic growth curve with a multiple correlation coefficient better than 0-96 for aU animals was fitted to each set of Uve weight and scrotal measurements for each animal to remove nuisance variation arising from small random errors of measurement (Wood, 1970 The mean number of ejaculates needed to reach the Dairy Progeny Testing Scheme target was 4-1. The correlation between the total spermatozoa produced per ejaculate and the bull's scrotal circumference was +0-42 ± 0-23, not significantly different from zero (P > 0-05).
Study 3
As shown in Table 2 , the British Friesian Bulls were on average 2\ years older than the Herefords, had slightly larger scrota, and produced more doses of semen in the 6 month period. There was a tendency among the British Friesians for older animals to produce fewer doses than did younger buUs, i.e. about 800 doses per year of age. This trend was not reflected among the younger Hereford bulls. However, there was a tendency, in Herefords only, for bulls with large testes to produce more semen than did those with smaU testes, by about 100 straws per mm of circumference. In the Herefords, the correlation between output and circumference was +0-43 ± 0-20, similar to the young British Friesians in Study 2. This figure was just significantly different from zero at 5% probability. Among the Friesians the corresponding figure was +0-21 ± 0-19 (N.S.). In the stallion and in the ass, El-Wishy (1974) found that sperm numbers in the epididymides were correlated with testis measurements, and El-Wishy & Omar (1975) found sperm numbers in the camel were related to the weight of tissue (40 ± 15 IO6 spermatozoa/g). Significant correlations of sperm numbers with testis measurements have also been reported for rams (Lino, 1972) and boars (Rohloff, 1973 
